Systemic sclerosis (SSc) is a chronic, generalized disorder of the connective tissue. It is characterized by immune disorders, abnormalities of morphology and functions of small blood vessels, and the presence of inflammatory process. The pathogenesis of this disorder has not yet been fully understood. The classification criteria were established by The American College of Rheumatology (ACR). A number of clinical types are distinguished due to the diversity of the clinical picture. These types are characterized by a different course, presence of organ complications and prognosis. Connective tissue disorders are interdisciplinary conditions and, therefore, the subject of interest of different medical specialties, including dentistry. The oral cavity may be the place of pathological manifestations within soft and hard tissues. Such manifestations are the results or the primary symptom of systemic diseases. The relationship between the health of the oral cavity and systemic diseases has been frequently reported in the literature. Lesions in the oral cavity in patients with SSc are discussed in detail in the present paper. Management includes the administration of drugs that prevent tissue ischemia and post-ischemic consequences as well as drugs that inhibit inflammatory-immune processes and excessive collagen production.
Introduction
Systemic sclerosis (SSc) is a chronic systemic connective tissue disease. It is characterized by immune disorders, disorders of morphology and functions of small blood vessels, and the presence of the inflammatory process. The predominant symptom of SSc is progressive fibrosis of the skin, organs and systems. The disease usually involves kidneys, lungs, gastrointestinal tract, as well as osteoarticular, cardiovascular and nervous system. Disease activity, the degree and the extent of internal organ involvement, and the prognosis differ among patients. 1 The pathogenesis of SSc has not been fully understood. The factors considered include the genetic background, environmental factors, blood vessel malfunctions, loss of immune tolerance, impaired biosynthesis, degradation of the extracellular matrix of the connective tissue, and hormonal factors. 1 It seems that in individuals with a certain genetic predisposition, some (toxic) environmental factors may result in blood vessel damage and immune cell activation, which leads to non-specific activation of fibroblasts and other connective tissue cells producing the extracellular matrix components. 2 The incidence of SSc is higher in women as compared to men (F:M of 3:1). The risk of developing the disease in the general population ranges from 0.009% to 0.026%. A positive family history is the most significant factor predisposing to the development of SSc, in which case the incidence risk is from 10 to 158 times higher compared to the general population. The peak incidence occurs between the 2 nd and the 5 th decade of life. 3 The classification criteria of SSc were developed by the American College of Rheumatology (ACR). The presence of 1 large or 2 small criteria allows for the diagnosis of SSc. Large criteria are as follows: hardening of the skin covering the areas located proximally to the metacarpophalangeal joints and metatarsophalangeal joints. Small criteria are the following: sclerodactylia (hardening of the skin) distally to metacarpophalangeal joints, fingertip tissue loss and parabasal pulmonary fibrosis. 4 In order to facilitate the early detection of the disease when clinical symptoms are not that developed or distinctive yet, a group of symptoms was distinguished that make up a high risk group for the development of SSc, known as early scleroderma. The most important symptom is Raynaud's phenomenon (paroxysmal pallor of fingers, feet, nose, or earlobes due to the contraction of small arteries and arterioles in response to cold, vibration or emotions) and the occurrence of microangiopathy (diagnosed based on nailfold capillaroscopy where the assessment includes the appearance and number of vessels, their morphology, and the presence of extravasation and edema) or the presence of specific autoantibodies in the serum -anti-centromere antibodies or anti-topoisomerase 1 antibodies. 5 The diversity of the clinical picture of the disease allowed us to distinguish a number of clinical types that differ in terms of the disease course, the presence of organ complications and the prognosis. The distinguished forms are the following:
− systemic sclerosis with generalized hardening of the skin (diffuse systemic sclerosis (dSSc)); − scleroderma with limited hardening of the skin (limited systemic sclerosis (lSSc)); − transitional forms: dSSc/lSSc; − systemic sclerosis without scleroderma; − early SSc with limited scleroderma; − scleroderma overlap syndromes; − scleroderma in the course of cancer.
6
Generalized systemic sclerosis
Generalized SSc is characterized by the rapid progression of symmetric hardening of the skin of proximal and distal parts of the extremities, face and trunk. Raynaud's phenomenon appears quickly (time between the occurrence of this symptom and a noticeable hardening of the skin is less than 1 year) and early involvement of internal organs is observed. This form of the disease has a very rapid course, especially in the initial period. The rapid progression of skin lesions and the involvement of internal organs (lungs, heart, kidneys) in the early stage of the disease indicate a particularly bad prognosis. In most cases, anti-topoisomerase 1 Scl-70 antibodies are detected. Capillaroscopy demonstrates characteristic vascularization.
Limited systemic sclerosis
Limited SSc is characterized by hardening of the skin in the areas distal to the elbows and knees. Typical changes involve facial skin. The majority of patients present with Raynaud's phenomenon, which precedes the onset of scleroderma. This form is characterized by a chronic, very slow, but steadily progressive course. Previously, it was described as the CREST syndrome, including soft tissue calcifications (calcinosis), Raynaud's phenomenon, esophageal dysfunction, sclerodactylia, and telangiectasia in the skin (hence the acronym). About 70-80% of patients with this form of the disease have anti-centromere antibodies, and a capillaroscopy shows vessel widening (mega capillaries).
Systemic sclerosis without skin hardening
Systemic sclerosis without skin hardening is also known as "scleroderma without scleroderma". In this disease entity, the involvement of organs and internal systems is observed, Raynaud's phenomenon is not always present and skin changes in the form of hardening do not occur. The results of serological tests are characteristic.
Scleroderma overlap syndromes
The literature describes the cases of the coexistence of scleroderma and other connective tissue diseases, most often rheumatoid arthritis and systemic lupus erythematosus.
The major symptoms of SSc include the so-called tough skin and the presence of atrophic changes such as erosions, ulcers and foci of skin necrosis. Hardening of the skin is due to the accumulation of collagen fibers. The skin becomes smooth and thickened. The changes progress from the distal extremities. Limited systemic sclerosis refers to a disease where tightness primarily affects fingers, hands and distal forearms, feet and legs (hardening confined to skin usually from elbows distally and from knees distally); dSSc also includes hardening of the skin of proximal extremities and the trunk. In the initial stage of the disease, the skin is stretched, smooth and thinned ("too tight"). Muscle contractures with the claw-like hand stiffness are observed, and tendon fibrosis and restricted mobility occur as a consequence. 7 As the disease progresses, clinical signs of internal organ involvement are reported. Gastrointestinal tract symptoms occurring in most patients with SSc are mainly related to motor impairment (impaired peristalsis of the oesophagus and colon, reduced sphincter tonus) and secretion impairment. 5 Involvement of the respiratory system, affecting as many as 2/3 of patients, is one of the most severe complications of scleroderma. In 16-22% of patients, it results in death. Interstitial lung disease (alveolitis and interstitial inflammation with secondary fibrosis) usually develops in the process of fibrosis. Primary and secondary pulmonary hypertension is usually detected in patients.
Cardiac involvement is noted in the majority of patients with generalized scleroderma and about 10% develop cardiomyopathy, resulting from cardiac fibrosis. Conduction disturbances are a common symptom of cardiac involvement. Typical symptoms also include pericarditis. Renal involvement is characterized by a scleroderma renal crisis, which is a newly developed renal failure or malignant hypertension in patients with SSc. Progressive renal failure sometimes forces dialysis.
Typical symptoms of the osteoarticular system are as follows: arthralgia of considerable intensity, edema and stiffness of fingers and knees. Symptoms may occasionally be similar to rheumatoid arthritis. Patients develop chronic arthritis with deposition of fibrin and joint contractures. Subcutaneous nodules may be formed around the joint area, especially in the hands, which results from the deposition of calcium compounds in the connective tissue. The reason of muscle weakness is due to muscle wasting, which is frequent in patients with extensive skin hardening. Muscular changes may be non-inflammatory, fibrosing myopathy with the dominance of myalgia, atrophy or typical cellulitis. 2 Treatment of SSc is possible only in the active phase of the disease, which is a result of progressive inflammation.
Fibrotic-type changes are irreversible. The inhibition of pathologic changes is possible only at the early stage of the disease. Therapeutic treatment with the already present fibrosis is limited to the alleviation of symptoms and treatment of complications. Treatment of scleroderma is multi-directional and focused on the inhibition of the biosynthesis and the accumulation of fibrous proteins, the inhibition of dysfunction within the blood vessels and the reduction of inflammation. As the cause of the disease remains unknown, no causal treatment exists. Therefore, only symptomatic medications can be administered. There are no drugs effectively inhibiting or delaying the progression of the disease. The current trend in the treatment is known as organ-specific therapy, the aim of which is to protect an organ with possibly early treatment of pathologies and potential remodeling of the existing changes.
The following groups of drugs are suggested in the treatment of scleroderma 8 : − drugs preventing tissue ischemia and its effects (calcium channel blockers);
− drugs inhibiting inflammatory-immune processes (immunosuppressive drugs -cyclophosphamide, methotrexate, mycophenolate mofetil, cyclosporine A); − drugs inhibiting excessive collagen production (D-penicillamine, colchicine).
The orofacial region remains the most affected by SSc in about 80% of cases. 9 Oral abnormalities are frequently reported in SSc. They may, however, be overshadowed by other systemic symptoms of oral problems, and dental (decayed, missing teeth), periodontal and orofacial anomalies (e.g., xerostomia, mandibular bone resorption or microstomia). 10 Skin involvement is noted in the majority of patients with SSc. Abnormal accumulation of connective tissue components in the skin results in the loss of dermal elasticity with subsequent dermal thickening and hardening.
The disease is characterized by the occurrence of 3 phases of skin thickening related to the facial area: edematous phase, indurative phase and atrophic phase. In the 1 st phase (mostly painless), (non)pitting edema may occur in the face and it may last terminally. The next phase is related to edema that is replaced by a markedly thickened skin and considerably thinned epidermal layer, which in consequence results in the loss of skin creases and a "choking out" of hair follicles, sweat and sebaceous glands. 11 The skin is frequently pruritic with the observed loss of specialized skin structures, which contributes to changes in perspiration and also to the loss of hair growth. 12 In the 3 rd phase the rapidly progressive skin fibrosis in consequence results in changes in the physical appearance. Deposition of subcutaneous collagen in facial skin leads to a smooth, tight, expressionless face, often termed as the "mask-like'' appearance with the simultaneous disappearance of wrinkles and perioral furrows. 9 Nasal alae may undergo atrophy, which may result in a "mouse-like" face. Other significant orofacial manifestations are connected with lacrimal gland fibrosis.
Of ophthalmological manifestations, dry eyes with keratoconjunctivitis sicca or xerophthalmia are the most common. It is particularly problematic due to the fact that eyelid scarring leads to a chronic widening of palpebral fissures and also to inadequate eyelid closure, which contributes to further drying of the eyes. 13 Other dermal manifestations include telangiectasia, frequently in the region around the mouth, cheeks, lips, and nose. Telangiectasia manifests as small red spots by edema of small blood vessels beneath the skin. Cosmetic problems are also noted due to facial occurrence of telangiectasia.
14 Also, changes in the color of the skin are reported and hyper-and hypopigmentation may also be observed in the affected areas. 12 Sclerosis of the lips and the skin around the mouth area causes reduced mouth opening (known as microstomia) and width (microcheilia) with the reduced interincisal distance. Microstomia may be related to problems with speaking or chewing. Additionally, oral hygiene and dental treatment is difficult due to the limited access to the teeth. The maximum mouth opening should be measured during the oral examination. The maximum interincisal opening of 40 mm or less should indicate the need for investigation regarding its etiology.
14 Mouth-opening limitation and reduced cheek and tongue movement contribute to the deterioration in dental health. Oral and facial manifestations related to sclerodactylia may lead to a more rapid decline. Therefore, regular oral examination is of great importance. Maintenance of the existing dentition is significant due to the fact that microstomia can make the prosthetic replacement difficult. 15 Mouth-stretching exercises are recommended as they reduce and decrease the risk of mouth-opening limitation. 16 Some approaches and techniques connected with active exercises are recommended, and some authors reported success related to achieving expanded movements of the mandible. 3 Perioral exercise programs need to be done on a regular basis. Combined treatments, including physical therapy, mouth stretching exercises or massage may contribute to the improvement in mouth opening.
Kinesiotherapy is based on specific passive (tongue depressors placed between the posterior teeth), active (thumb placement in opposite corners of the mouth with outward pulling) or assisted exercises to improve the opening of the mouth by means of stretching and exercises that increase mimic muscles mobility. 17 Connective tissue massage is indicated to increase local bloodstream and to relax the involved tissue. Treatment of the neck and the clavear regions in the case of facial involvement of SSc should not be neglected. Kabat's method, which is a neurorehabilitation technique using movement patterns with proprioceptive facilitation techniques to strengthen neuromuscular recruitment, offers benefits.
Patients with SSc require a multidisciplinary and multitasking rehabilitation approach, which can be provided by an experienced team, including physicians and therapists. 17 In severe cases, surgical procedures (e.g., bilateral commissurotomy or commissuroplasty) are indicated for the increase in mouth opening. 18 Dermatological treatments (such as photodynamic therapy, phototherapy with UV long wavelength light or photochemotherapy) demonstrate benefits. 16 Comstedt et al. in their pilot study, treated SSc patients with microstomia using intense pulse light (IPL), which is known for its ability to remodulate the collagen formation in the skin. Those scientists observed that IPL could increase dermal mobility around the mouth area and reported a significant post-treatment improvement in the interincisal distance. 19 Bennani et al. reported that CO 2 laser treatment of severe limited mouth opening in SSc patients was connected with significant improvement in the mouth opening 3 months after the 1 st laser application, with further improvement observed at 1 year. 20 Onesti et al. in their study, used autologous fat transplantation and autologous adipose-derived stromal cells (ADSCs) injection into the perioral region. 21 Their aim was to increase dermal mobility in that region. Autologous fat transplantations have recently become the first-choice technique to hide skin lesions. This approach, which uses the patient's own body fat as a natural filler to achieve structural modifications, decreases the rates of complications related to the foreign material.
Autologous adipose-derived stromal cells are characterized by the ability to differentiate into different types of cells under specific conditions. Advanced cellbased therapies offer promising therapeutic possibilities to improve both repair and regeneration of the damaged tissue.
Favorable outcome was reported in all patients treated with fat transplantation or ADSCs. Improvement was also reported in subjective wellness of the skin in the perioral areas. Post-treatment increased mouth opening was reported in patients. 21 The involvement of facial tissues and jaw muscles can also cause pressure and mandibular resorption, which is observed in approx. 10% of SSc patients and is related to pathological fractures. 16 Resorption of the mandible is characterized by a multifactorial etiology. 22 Erosions are the result of pressure exertion on the bone via the atrophic muscles at their attachment site. Other authors indicate that mandibular resorption can also be due to ischemia of the bone secondary to vasculitis. Ramon et al. indicated that the condyle, coronoid and mandibular angles areas that demonstrate resorption are supplied by small arterial branches of the internal maxillary artery rather than the main inferior alveolar artery. 23 Systemic sclerosis may be more likely to affect these smaller arterial brunches, and in consequence leads to bone resorption secondary to diminished vascularity in those areas. Skin tightness that can result in pressure resorption of the bone, can be another factor in the resorption of the mandible. 24 In maxillofacial regions, resorption is noted in attachment area of masticatory muscles (e.g., temporal, lateral pterygoid and anterior belly of digastric muscle). 22 Mandibular angles are usually involved (37.6%), followed by condyle (20.8%), coronoid process (20.0%) and the posterior border of the ramus (14.4%). 25 Mandibular bone resorption is commonly observed bilaterally. Blunting of mandibular angles can be visualized on orthopantomograph.
Mandibular erosions (beside condyle erosions) are mostly asymptomatic and are not related to any clinical symptoms. However, they could affect jaw appearance. 26 They may develop in patients with the full or partial set of teeth. 3 Extensive mandibular resorption increases the risk of mandibular fracture during tooth extraction. Therefore, each patient needs to be screened radiologically for early detection of mandibular resorption to prevent the occurrence of iatrogenic fracture. 22 Marmary et al. suggested that angle resorption without other obvious cause could be considered pathognomic for SSc. 27 Therefore, diagnostic diligence is required when evaluating patients with mandibular resorption, especially if asymptomatic. 27 Scleroderma may occasionally be related to idiopathic tooth resorption. There are reports on external root resorption resulting from the erosive process influencing the adjacent mandible. 29 Severe resorption can lead to painful trigeminal neuropathy (TN) caused by inferior alveolar nerve compression. 9 The most frequent oral finding to precede systemic involvement appears to be TN characterized by short recurrent episodes of intense paroxysms of pain in the regions where 1 or more branches of the trigeminal nerve are distributed; TN may involve either 1 or both sides of the face. 28 Sensory involvement is predominant in TN that rarely affects masticatory muscles. 9 Of note, TN may be the very 1 st symptom of connective tissue diseases, and awareness of this possibility may allow for early and more accurate treatment. 30 So far, 73 cases of TN have been documented, being the most frequently reported peripheral nervous system involvement in patients with SSc. 31 Neuropathy is related to collagen deposition in the perineurium and/or reduced vascularity to the trigeminal nerve itself. 32 Temporomandibular joint (TMJ) disorders are also frequently reported in SSc patients and could be the consequence of mandibular resorption. The prevalence of clinical signs of TMJ dysfunction (e.g., pain, TMJ sounds or impairment of mandibular movements) and typical magnetic resonance imaging (MRI) findings (disc, articular surface and bone changes) is higher in SSc patients in comparison to healthy controls. 9 In SSc patients, the dysfunction of TMJ is likely due to the increased dermal thickness and decreased dermal elasticity caused by collagen deposition, which contributes to the restriction in jaw movements. 16 Systemic scleroderma is characterized by symmetric, erosive synovitis, which can lead to joint irregularity and disability. Temporomandibular joint arthritis is a disease that is present in up to 80% of patients with rheumatic disease and causes pain, facial dysmorphism and lifetime disability if it is not properly early diagnosed. Matarese et al. assessed the detectable prevalence of TMJ symptoms and signs of dysfunction in SSc patients in comparison to healthy controls. 33 One of the main results of that study was that SSc patients showed more symptoms and signs of TMJ dysfunction as compared to healthy controls. Magnetic resonance imaging in SSc patients revealed the following: disk without displacement, disk displacement with reduction, condyle flattening, erosions and irregularities, temporal eminence flattening, TMJ with degenerative bone changes, as well as osteophytes and condyle resorption. 31 Temporomandibular joint changes in patients may not be caused only by SSc process. Differentiation between TMJ disorders affected by systemic disease and any other local pathology, including, e.g., osteoarthritis or traumatic arthritis, is often challenging. Magnetic resonance imaging should be applied to allow for a complete examination and aid differential diagnosis. 34 High-resolution ultrasound (US) may be implemented as an alternative imaging technique to monitor disorders of TMJ in the case when MRI is not available. 33 Another crucial oral finding is related to the involvement of oral mucosa. Submucosus fibrosis causes atrophy and then sensitivity of the oral mucosa, which becomes pale and sclerotic. Patients frequently report the burning mouth syndrome or dysesthesia. The sicca syndrome is noted in about 70% of patients, being secondary to salivary gland fibrosis. In 7-14% of cases, patients may present Sjögren's syndrome.
Sclerosis and atrophy of the lips and perioral tissues can result in perioral streaks. With advanced sclerosis, lip retraction may become severe and patients may not be able to close the lips, hence mouth breathing, the sicca syndrome and chewing problems.
The tongue becomes smooth, shiny and hard. It is characterized by a considerably restricted mobility as a result of a reduced length of the frenulum and increased thickness. 35 Initially, due to edema, it may increase in size. However, it later shrinks and is affected by fibrosis. The tongue frenulum is thickened, which may result in speech difficulty. The Raynaud's phenomenon of the tongue is very rarely observed in SSc patients. 36 Oral mucosal telangiectasias, particularly in the area of the lateral border of the tongue and buccal mucosa of the cheek, are frequently reported. 37 Gastrointestinal (GI) fibrosis is reported in about 90% of patients with scleroderma. Tightening of the perioral skin leads to decreased nutrient absorption. Destruction of the myenteric neurons causes oropharyngeal dysphagia and the risk of malnutrition. Additionally, associated xerostomia and microstomia may decrease oral intake. Esophageal dysfunction is considered to be the most common GI manifestation. Reduced lower esophageal sphincter tone is detected in up to 90% of the patients and, in consequence, may lead to significant reflux. Gastric dysmotility is also reported. Gastroparesis causes nausea and vomiting. The progressive nature of the disease and GI tract involvement may contribute to malnutrition. 38 Malnutrition, gastroesophageal reflux disease (GERD), deficiencies in vitamins B9 and B12, or exocrine pancreatic insufficiency can exacerbate mucosal atrophy. 9 Salivary gland hypofunction (SGH) and xerostomia are other frequently reported complaints. The prevalence of clinical xerostomia ranges from 22% to 70%. 10 Salivary gland fibrosis is detected around capillaries and excretory ducts. Capillary wall sclerosis causes functional abnormalities by reducing vascular permeability and periductal fibrosis impairs excretion of saliva. 9 Salivary gland hypofunction is a condition with significantly reduced salivary flow, and can also lead to changes related to the chemical composition of saliva. Xerostomia is a subjective perception of dry mouth, which in fact may be accompanied by a reduction in salivary flow. The symptoms of the disease mostly include halitosis, oral soreness, altered taste, as well as difficulty in swallowing and talking. Both xerostomia and SGH increase the risk of caries, and contribute to periodontal diseases and oral infections, e.g., candidiasis. A decrease of the salivary pH due to xerostomia and GERD may be responsible for enamel and dentin erosion. 9, 39 Patients need to be checked for Sjögren's syndrome, since studies reported a 17-29% prevalence of this syndrome in scleroderma patients.
14 Systemic sclerosis is defined as an autoimmune epithelitis characterised by lymphocytic infiltration of exocrine glands and epithelia in multiple sites, and it can be seen alone (primary SSc) or in association with other autoimmune rheumatic diseases (secondary SSc). 40 Xerostomia may be caused by some drugs administered to SSc patients, e.g., cardiovascular, antidepressant or antihistamine drugs, diuretics, iron supplements, narcotic analgesics, daily aspirin, or anticholinergics. Assessment of dry mouth in all SSc patients should be made to prevent complications related to this condition.
Symptomatic relief of the dry mouth symptoms can include the following: regular water intake, sugar-free gums (topical salivary stimulants) or oral lubricants. In the case of patients with SGH artificial saliva substitutes, sialagogues (pilocarpine) or anetholtrithione may be of benefit. 9, 40, 41 Pilocarpine-related adverse effects include, e.g., hyperhidrosis, nausea, rhinitis, dizziness, intestinal colic, and pollakiuria. The drug is contraindicated in cardiac patients or individuals with glaucoma, chronic obstructive pulmonary disease and asthma. 42 In contrast to cholinergic agonist agents whose therapeutic effects last between 3 and 5 h, carboxymethyl cellulose salivary substitutes only provide palliative and shortlasting benefits. 32 Dry mouth, decreased oral aperture and impairment in manual dexterity are responsible for dental plaque and increased risk of developing oral diseases, e.g., plaque-induced gingivitis. 43 Several case-control studies demonstrated that patients with SSc present with more severe gingivitis compared to controls. Baron et al. indicated that SSc patients have significantly worse dental health (more missing teeth, more periodontal disease) in comparison to controls. 10, 44 Wood et al. found that more patients with SSc presented with periodontal pockets compared to healthy controls. 45 The cause of gingivitis may be connected to the defective vascularity and changes in the microcirculation of the gingival tissues, which results in gingival bleeding. Felder et al. and Poole et al. suggested that impaired manual dexterity was connected with poor oral hygiene. [46] [47] [48] Baron et al. indicated that decreased saliva, GERD and diminished hand function (influencing the ability to maintain good oral hygiene) are related to missing teeth. 43 Reports confirm that SSc patients have higher periodontal indices (plaque index, gingival index) compared to controls. 9 Leung et al. noticed that SSc patients experience a higher percentage bleeding on probing (BOP) and have deeper probing depth (PD) as compared to healthy subjects. 47 Recently, a positive correlation between SSc and periodontitis has been reported.
Some authors reported a widening of periodontal ligament space (PDL) in patients with SSc, which is one of the most frequent radiological findings and may be considered one of the first radiographic signs of the disease. 24 Further studies are needed to evaluate whether the radiographic image can be used as a potential diagnostic marker. Periodontal ligament space thickening can be noted in each group of teeth, with the most frequent involvement of the posterior areas. Baron et al. reported that PDL widening was connected with the severity of the disease. 26 Periodontal ligament space is a soft connective tissue located between tooth roots and the inner wall of the alveolar socket, and connects the cementum to both gingival and alveolar bone. Its normal width ranges from 0.15 to 0.21 mm. The reasons for PDL widening in SSc patients are still unknown, but considering the high fibroblast and collagen content of the PDL, it is not surprising that, as elsewhere in the body, the PDL fibroblasts may be activated, thus producing excess collagen which, consequently, may lead to ligament widening. The clinical consequences of a wide PDL remain unknown. No association has been reported between a wide PDL and missing teeth. 26 Prevention of caries and periodontal disease is the prime objective in the treatment plan for SSc patients. Patient education is significant, with particular attention paid to mouth and dental hygiene, including brushing techniques and mouthwash with antiseptic agents. Powered toothbrushes may contribute to the improvement in oral hygiene. Most patients will need a compact head or pediatric toothbrush to gain maximum access. In patients with hand deformities and functional limitations, the extension of the toothbrush handle may facilitate the removal of plaque biofilm. 32 Patients also need to be educated and instructed on the significance of flossing at least twice a day, with consideration given to adapted flossing (i.e., flossing devices that are hand-held). 43 For those patients who do not floss due to impaired manual dexterity, oral irrigators or non-alcohol mouth rinse may be of benefit. 48 Regular follow-up visits (every 2-3 months) are recommended to control oral infection. 32 Patients should have radiographic examination before immunosuppressive treatment in order to remove potential sources of odontogenic infections. 9 Prevention of oral candidiasis is connected with cleaning removable prostheses. Special caution should be taken in the case of patients on anticoagulant therapy if antifungal treatment is to be implemented. Measurement of International Normalized Ratio (INR) is obligatory.
Prevention of caries is connected with fluoridation of the enamel with toothpaste and the application of fluoride preparations every 3 months. Panoramic radiography should be used for the early detection of caries to avoid invasive treatment. The dentist can perform conventional dental treatment in SSc patients quadrant by quadrant so as to avoid long visits.
In patients who undergo extraction, antibiotic should be administered 1 day before and their administering should be continued until complete scarring.
Before the initiation of the treatment with bisphosphonates, any unsalvageable teeth should undergo extraction and all invasive procedures should be completed due to an increased risk of osteonecrosis. Oral care can be given under local anesthesia (3% lidocaine). It should be remembered that adrenaline use is to be avoided as it can worsen the microangiopathy.
A number of drug-related adverse events are reported, which are connected to the mouth and gum mucosa. These are the following:
− calcium-channel blockers may cause gingival hyperplasia; − corticosteroids may induce mouth infections, e.g., oral candidiasis; − cyclophosphamide also causes mouth infections or stomatitis when administered in high doses; − methotrexate may be responsible for mouth ulcers; − antibiotic administration may cause oral candidiasis; − anticholinergic antidepressants may contribute to the exacerbation of the dry mouth syndrome; − bisphosphonates may lead to jaw osteonecrosis; − anti-vitamin K anticoagulants may provoke (spontaneous or induced) gingival bleeding. 49 Prosthetic treatment by conventional approaches might be challenging due to microstomia. Due to the fact that patients report problems with insertion and removal of the prosthesis, it is necessary to fabricate complete and partial dentures different from the standard ones. 50 Fractionated imprints must be applied. Sectional, collapsible or sectional-collapsible are the types of prostheses recommended for prosthodontics management in patients in whom limited intraoral access is observed. Two segments of sectional dentures can be fixed by means of various systems (clasp retainers, stud or magnetic or swing-lock attachments or pins, and a telescope system).
The use of soft liner is reported for the management of edentulous patients who complain of chronic pain, soreness or discomfort related to prolonged contact between the rigid denture base and the underlying tissues. 50, 51 In conclusion, patients with SSc are exposed to a number of health problems, among which dental issues deserve special attention. These patients should obtain dental care immediately after the diagnosis is established. Early implementation of preventive and curative actions enables the maintenance of oral health. The knowledge of clinical symptoms and of the dynamics of the disease process will make it easier for dentists to apply appropriate treatment. Attention should be firstly paid to the prevention of oral diseases (caries prevention and prevention of the diseases related to the mucous membrane, gingiva and periodontium). Conservative and surgical treatment, and also prosthetic rehabilitation should be performed by a specialized team of doctors based on interdisciplinary cooperation and the latest scientific knowledge.
